African countries including Nigeria are enriched with heritage properties embraced with legacy and architectural values depicting sense of identity. They deserve to be conserved to future generations. However, the properties are continuously ignored and destroyed due to redundancy and injudicious decision. Hence, this paper aimed at reviewing decision-making models adopted mostly in developed countries for possible suitability in developing countries. Meta-analysis was conducted where eight decision-making models were deduced. Practical implications and limitations of the models were acknowledged. The findings were appropriately reviewed and harmonized to suit and enhance optimum quality of conserving heritage assets in developing countries.
Introduction
cities is continuously emerging, engaged into modern architecture construction and redevelopment of building projects. Financing more resources and effort to improve the aesthetical value and image of cities. On the other hand, the historical value and useful life of heritage properties are under threat of becoming more ignored as a result of the urban renewal, transformations and planned new development projects by government and developers. Besides, attention and little knowledge on how to conserve and reuse obsolete buildings to suit new function is lacking by the government and the developers during the intervention projects.
Accordingly, as the historic buildings become more ignored, vacated and redundant due to unidentified new function to suit new condition, the heritage properties become obsolete and eventually destroyed for new project. Destroying and fading away of the valuable heritage properties will persist once a proper decision-making and reuse selection strategic movement is properly not juxtaposed with the contemporary development. Consequently, there will be creation of historical gap to subsequent generations. Moreover, irreversible losses of surviving credible pieces of evidences, artifacts, incidences & knowledge of the past and sense of belonging by the younger generations, thereby declining the sense of identity.
Indeed, the intervention in connection with prime decision-making and proper reuse selection will enhance the conservation and restoration of the historic buildings to subsequent generations. At this juncture, there are available decision-making models and tools that aids in resolving set of complex consideration and proper evaluation in reuse selection of redundant heritage built assets adopted mostly in developed countries. However, these decision-making models and tools are scarcely acknowledged or less used in developing countries including Nigeria.
Challenges of Conservation Practices in Reusing Historic Buildings Typology in Nigeria
Nigeria is currently a developing country blessed with natural sites and beautiful scenes with historical significance both in tangible and intangible heritage. Moreover, as a colonized territory and developing country, it is largely embedded with old buildings, at pre-colonial and post-colonial period both in rural and urban areas. The conservation of these historic buildings is controlled and protected under the Cultural Heritage Legislation and Management (CHLM), which was consolidated in 1979. After then, the government proposed a subordinate agency known as the National Commission for Museums and Monuments (NCMM) Act. The Commission is responsible for cultural heritage management conservation, preservation, and restoration.
However, these laws are often offended in practice by destruction or unauthorized transformation or removal of monuments due to economic, rapid population, urban renewal projects & political interest. For instance, a 161 year old declared National monument heritage property popularly known as the Iloja Bar, popularly known as Case de Fernandez house, was senselessly destroyed to ground in Lagos, Nigeria on 10 th September 2016. The building has legacy and embedded with a Brazilian architecture built with dedication and style built in 1855. Declared National Monument in 1956 officially by the National Commission for Museums and Monuments (NCMM).
The Afro-Brazilian Architecture piece building, which stood on Tinubu Square, inside the city of Lagos in Nigeria and was the center of the community's social scene as seen in Figure  1 . The building gives a glimpse of the history and serving a place of identity particularly as a landmark. Unfortunately, the building was abandoned for 60years, dilapidated to threat of demolition as seen in Figure 2 . Consequently the heritage property was consciously grounded to rubbles without proper evaluation of proper reuse selection and immature decision-making, without adopting any model or tool before final decision. The continuous destruction of such properties will only lead to fading away the historical value, irreversible loss of pieces of evidences, permanent loss of belonging and identity as well as discontinuity of heritage inheritance, thereby tempering the quality life of the community. Source: Legacy Group, 2016) Regrettably, the injudicious decision-making is gradually intervening into traditional palaces in Nigeria in their various cultural milieu. Despite the fact, traditional palaces should appear as cultural identity in the community upholding the cultural heritage as being a focal point in the environment. Indeed, conservation of palaces in its full authentic indigenous architecture shall be mandatory. Furthermore being an authoritative institute shall be conserved, blending with the cultural milieu to harmonize the traditional settlement. Besides, the conservation will be a credibility of a surviving evidence and historical knowledge of cultural heritage of the people. However, the ancient traditional palaces being built in mud with dedicative skills and effort are injudiciously being demolished and reconstructed with modern building materials due to contemporary architecture, modernization and unwise decision.
The decision would have been wise by reusing the old palace to serve and change into a new function by adapting the decision-making model. Thereafter, a new palace can be Source: author) reconstructed separately. For instance, the Oonis palace was demolished from it mud structure and rebuilt with cement block (Omisore et al., 2009) . Similarly, the long standing Gombe emir palace standing well fit in conducive and good condition was indujiciuosly demolished and totally eliminated, extremely short of its life span without any genuine reason. Equally the palace was transformed newly into a foreign identity as seen in figure 7 .
Above all, the obliteration processes of these cultural heritage properties will only lead to permanent loss of identity and sense of evolution. Besides, if well documentation before taking the destruction or changes is not taking place, not even a surviving credible pieces of evidences, artifacts, incidences & knowledge of cultural heritage value will forever be known by the future generations.
Purpose of the Study
Historical buildings are built with available resources, materials and space to serve a particular purpose at a particular time and location. According to Silva and Henriques (2015) , historic buildings are valuable assets left by history and able to witness some development through civilization, meaningful development or certain historical events, urban or rural environment. Meanwhile due to economic changes and industrial practices, demographic shifts, increasing cost of upkeep or maintenance, eventually the original intent of the historic building becomes redundant. Subsequently, becoming redundant might be inevitable because the population size has increased due to rapid growth. Therefore, demand of more functional space and arrangement of the interior is needed beyond the size of the historic structure built as at then. Secondly, the intent designed for the historic structure has become obsolete to the present generation within the milieu serving the community. Certainly, when the situation occurs, the building may be subjected to obsolescence and becomes vacated.
Accordingly, this will continue to reduce the life span of the buildings leading to deterioration and eventually demolished due to unidentified new function to revive the historic building and injudicious decision-making and proper reuse selection (Langston, 2012; . At present, despite the fact that there are decision-making models and tools empirically adopted mostly in developed countries during decision-making and reuse selection of historic building. However, less utilization of these models are carried out in developing countries including Nigeria to conserve redundant built heritage assets during project intervention. Besides, inappropriate selection of new function might be implemented disordering the social environment, or injudicious decision might be delivered by obliterating the historic building to the ground recklessly.
Hence this paper is aimed at reviewing journal articles that empirically adopted the decision-making models and tools in mostly in developed countries to support the challenges of injudicious decision-making and improper reuse selection of historic buildings in developing countries. The findings and exploration of the methods of adopting with the models will enhance a revival process and quality in conserving the heritage built assets in the developing countries. Besides, the proper decision will tremendously reduce the demolition of the historic buildings extremely short of their live span. As it is generally known, the pride success and life quality of every community in a society is to refer to its history, to ensure the continuity of a common identity that evolves overtime. The objectives of this study is firstly to evaluate substantive findings of the decision-making models, discovering common and different characteristics of the decision-making model and tools. Secondly, to explore the advantages and limitations of the identified models and tools. Finally, to acknowledge the practical implications of the models and their limitations for future recommendations. Siti et al., (2016) suggested that in the process of reusing heritage building to perform functions, preservation of heritage buildings is ultimately needed. The preservation tremendously improves the social well-being and the happiness of the community. Equally, Bullen and Love (2009) mentioned that adaptive reuse may promote social inclusion and cohesion among stakeholders and community to reduce the cost of new development by destroying potential existing buildings short of their lives due to urban development activities. Other significances of heritage building adaptation, enhancing sustainability and quality of life can be seen in Figure 9 . Meanwhile, building adaptation is a phenomenon that promotes the deconstruction of the heritage buildings and at the same time support community participation in accomplishing a decision-making task successfully. Hence, collaborative planning and decision is the process that has to do with the engagement of relevant stakeholders to develop plans. These plans are drawn to with consensus reflecting all relevant interest of stakeholders .In addition, Azni and Nuraisyah (2013) M. Y et al., (2013) concludes that it is crucial for every decision we make should be a wise one. Hence, Wilkinson and Langston., (2014) conclude that for a successful adaptation and sustainability of buildings be accomplished, there should be rigorous repetition process of discussions and decisions before reaching final outcomes to be realized. Furthermore, due to the complexity of decision-making, to assist and simplify stakeholders and decisionmakers in reaching mutual concession, a framework and decision making tools are needed.
Significance of the Study

Literature Review
History is the study of the past as it is described in written documents. The pride success and life quality of every community in a society is to refer to their history. This is to ensure the continuity of a common identity that evolves overtime. Indeed, Heritage property is one of the tangible object and as well as an icon that retains history surviving as a souvenir in a milieu.
As buildings can easily transfer history knowledge to people, community, or to a city at large from one generation to another. Indrawati (2008) mentioned that the history of a region is easily identified and recorded from historical heritage buildings. In addition, source of knowledge that has fundamental significance to a place identity is embedded within the heritage building fabric (Widodo, 2000) . Therefore, presence of heritage property makes it possible for the present generations to understand their place in history. Nurlisa and Vinky (2016) strongly suggests that it is necessary for every city to conserve and preserve the useful life of its heritage properties, to keep the place identity intact due to the rapid growing population. Indeed, heritage buildings play a significant role in the social, historic, cultural and economic dynamics of every country, as they express a sense of place or identity within a city corridor. Nowadays, the preference of adapting and reusing cultural and heritage buildings rather than abandoning and destroying them is worldwide fast growing and accepted in developed countries (Ball, 1999; DEH, 2004; Wilkinson and Reed, 2008; Wilkinson et al., 2009; Bullen and Love, 2009 ). Buildings may become redundant for various reasons, such as changing of economic and industrial practices, demographic shifts, increasing cost of up keeping or maintenance. Mostly because they are no longer suited for the original function and new use has not been identified (Orbasli, 2008) . According to Langston (2012) posits that, rather than vacating and demolishing of buildings that are obsolete short of their lives and use as material waste. Instead, it is rather more effective solution to leave the basic structure and fabric of the building intact then objectively change its use to suit new condition. This approach is called adaptive reuse, thereby breathing new life into existing building, sustaining it to the next generation. Douglas (2006) also takes the view that adaptive reuse, is a phenomenon that involves stages of procedure in altering the capacity, original purpose or performance of any building work and intervene to adjust, reuse or upgrade the living standard of a building, to suit new conditions and requirements. For this reason, one of the sustainable strategy of promoting sustainability through conservation is by adaptive reusing it .As adaptive reuse is a phenomenon that can depict the life span of a building, by prolonging it through building conservation and innovation, meanwhile having minimum impact on the heritage significances on the buildings and its surrounding (Prihatmanti, 2015) . Therefore, Bullen & Love (2010) asserts that adaptive reuse is one of the sustainable policy nowadays used in regenerating our existing buildings because it has the potentials of preventing the irreversible loss of heritage, protects the valuable environmental resources and promotes wise use of natural capital including renewable and non-renewable resources. In this case, Shahrul et al., (2013) comments that conservation is a process that involves repair, restoration, preservation, maintenance, repurposing and in particular adaptive reuse. Indeed, adaptive reuse is looked at possible measures in maximizing the longevity of buildings or optionally to reuse the building judiciously by injecting new functional changes (Dalia, 2004) . In addition, heritage buildings are significant as they symbolize and give glimpses from related past periods. They should be sustained as evidence of the people's life style and cultural identity instead of destroying such buildings (Damla and Kagan, 2016) . Ahmad E.H et al., (2012) further mentioned that historical buildings have architectural, aesthetic, historic, documentary, economic, social and political and symbolic values. Hence, According to Noorfadhilah and Shamzani (2012) cautioned that people/users tend to overlook the existing aesthetic, culture and architectural relics and intervene to modify the building to suit their requirement thereby slowly fading away the historical value and loss of identity. In this case Siti et al., (2016) suggested that in the process of reusing heritage building to perform functions, preservation of heritage buildings is ultimately needed. Hashimah and Ismail (2013) mention that the process of conserving heritage buildings is through recycling them for contemporary uses as seen in Figure 10 .. In addition, the process of maintaining place identity of an area is through preservation, thereby keeping the urban heritage and sense of place intact. Likewise, Farhanah and Mohamed (2012) mentioned that conservation of heritage building is a process that has no exception to every country, as they functionally provide evidence of historical past, environmental setup, and heritage of the nation.Similarly, Hasnizan et al., (2016) comment that historical buildings do not only play a significant role representing the cultural identity and historical background but also serve as a source of generating income to the nation. For example, Salleh and Ahmad (2009) comments that conserving historical buildings through adaptive reuse are converted to commercial use from their original use as museums, libraries, offices, and hotels. Examples in Kano city, Nigeria, abandoned buildings adapted in use to suit new function such as warehouses to school classrooms, proposed hotel to an academic institute, former investment building to a state university, and office building into a private university. Therefore, building adaptation is a significant strategic phenomenon that enhances the quality of the historic buildings regenerating them to the future.
Hence, these buildings deserved to be conserved, preserved, protected, reused and enhanced to subsequent future generations. Consequently, this will promote the prevention of these valuable assets from becoming redundant, damaged, deteriorated, demolished, and permanent loss. Thereby avoiding falling into a state of irreversible loss of heritage. According to Adeyemi & Bappa (2011) , proper decision making by conserving historic buildings strengthens the five senses qualities of the community in their respective milieu. The senses of quality includes sense of place, sense of identity, sense of evolution, sense of ownership and sense of community.
Methodology
The research method of the study entailed a review of 40 journal articles and two book chapters. This is because the paper has a scope unto references related to decision-making models and to have a wide range of literature review that will support the paper in achieving its aim. Hence, the paper focuses on journals that published on decision-making models of built heritage assets through empirical studies mostly in developed countries where the conservation practice is found common. Besides, the major references cited in the paper are journal articles on adaptive reuse of historic buildings and as well conservation of heritage properties. The articles and books were sourced electronically from Science Direct (including AMER ABRA Procedia articles publications), Web of science, e-library, and Google Scholar. The multidisciplinary approach that contributed in the literature includes architecture, facility management, engineering, construction management, social sciences, history, and geography. Out of the 40 journal articles, eight (8) decision-making models were deduced and sampled. Furthermore, the implementation of these models adopted in the different journal articles from different part of location and region in the developed countries were recorded, including the method and characteristics implemented. Meta-analysis was conducted to explore the findings. The deduced 8 decision-making models were categorized into three domains in a tabular form into author/year/country; Model/paper title; study area for further meta-analysis as seen in Table 1 . The table depicts the evaluation of the substantive findings of the historical buildings decision-making models.
Data collection
The eight decision-making models deduced from the reviewed forty journal articles are seen in Table 1 . The table showcases the research objective, evaluating the substantive findings of the decision-making models adopted and implemented in the developed countries. The table further lists each of the title paper of the reviewed articles and explaining their brief practical implications of the adopted model in the study area. 
Results and Discussions
Eight decision-making models of built heritage assets were deduced from the 40 reviewed journal articles as seen in Table 2 . The decision-making models of the built heritage asset include Analytical Network Process (ANP), Multi-criteria Decision-making (MCDM), MultiAttribute Value Theory (MAVT), Adaptive-reuse Decision-Making Model, AdapSTAR model, Adaptive Reuse Potential Model (ARP Model) and Life Cycle Assessment (LCA) model. The meta-analysis, explores the findings, describing the common and different characteristics of the decision-making model of built heritage assets adopted and implemented from the different part of the world mostly developed countries. The analysis further explains the methodological processes and the practical implication of each of the decision-making model during the intervention of reuse selection of the historical buildings in conserving the structure. First and foremost, the models resolves the decision-making problems in the same methodological revival process. Although, it is realized that there is formation of three groups of the models distinctively having distinguished mode of intervention in resolving decision problems during frame working along the methodological processes line as seen in figure 4 . The mode of intervention includes using mathematical equations, case studies and in-depth interviews, and software. The methodological processes involves three (3) stages from collaboration to implementation which involves teaming up of experts for collaboration, then frame working (resolving the decision issue through the mode of intervention), then finally the implementation after resolving the decision-making. Further details of the methodological revival process is seen in Figure 11 and 12. In reference to Figure 4 , firstly group 1 applies mathematical equation in their mode of intervention in resolving identified several alternatives of considered factors. The group entails four (4) decision-making models, including Analytical Network Process (ANP), Multicriteria Decision-making (MCDM), Multi-Attribute Value Theory (MAVT) and Adaptive Reuse Potential Model (ARP Model). Secondly, group 2 largely involves case studies and in-depth interviews in exploring and resolving considered factors from experts. The group entails two (2) models including Adaptive-reuse Decision-Making Model and AdapSTAR model. Then lastly, group 3 which is the Life Cycle Assessment (LCA) model employs software known as EcoCalculator 3.7.1 to forecast the impact of demolition during intervention analysis. 
Stage 1: Collaboration
The collaboration stage is the process that involves developing of project team of relevant experts which may include owners, community, project stakeholders, and policymakers (government), depending on the project or historical building to be intervened for conservation in the social environment.
Stage 2: Frame working
This stage involves two steps. The first step is to identify sets of unresolved considered criteria (example, architectural aspect, economic aspect, cultural aspect, historical aspect, the social aspect, continuity aspect, and environmental aspect) understanding their complex relationships. Then, the second step is effective to optimize the best reuse selection options which will be integrated with the resolved criteria in the first step previously. The Four (4) decision-making models as mentioned earlier, including the Analytical Network Process (ANP), Multi-criteria Decision-making (MCDM), Multi-Attribute Value Theory (MAVT) and Adaptive Reuse Potential (ARP) resolve the identified considered several objectives using mathematical equations in a unique methods, series of processes and steps differently among the tools. For instance, in this review, the Analytical Networking Process (ANP) tool used the basic Matrix manipulation (Saaty's Supermatrix) in resolving the weights and impact of the criteria that are interdependent to each other. While the Multi-criteria Decision-making (MCDM) adopts a means of mathematical value equation method or index by further making a comparative assessment of several alternative criteria in form of complexity. Example, heterogeneous measures or projects mixed with merits and drawbacks, or selecting options that are ranked by policymakers or stakeholders. For example, in Lahabana Cuba, a heritage cultural protection of an urban zone was brought up by the government with many degraded buildings that were in a condition of risk to collapse. As a result of applying the MCDM model, 1033 buildings were in need of emergency action, 169 awaiting demolition, 597 in need of urgent repair. Finally, Multi-Attribute Value Theory (MAVT) in this review, used the additive model simply represented in an equation to resolve set of alternative actions that have to be evaluated on the basis of conflicting objectives and disagreement among the stakeholders. For example in this review, five conflicting objectives were identified to resolved reuse selection of seven historical industrial buildings in Italy. The objectives include quality of context, economic activities, the flexibility of buildings, accessibility, and conservation level. Eventually, one of the building out of the seven turned out to be the best on the basis of weight ranking of the aforementioned objectives.
Then Adaptive Reuse Potential (ARP) is a model that predicts the useful life of a building by assessing the physical life function (structural integrity) and obsolescence to balance or evaluate the potential of the building. Due to the fact that obsolescence objectively reduces the useful life of a building. The model mathematically uses the Program Evaluation and Review Technique (PERT) in assessing the range of obsolescence to determine the building potentials known as ARP score(%). The model will now determine whether to reuse the built asset either long term or short term. 64 adaptive reuse projects were globally conducted using this model successfully. Therefore ARP model is considered a robust strategic model and widely accepted. For example, an urban renewal project of shop houses under threat of demolition led by the government in Hong Kong. When the ARP model was tested upon the historical traditional shop houses about eight shops were found with high potentials and saved from demolition. The model resolved decision-making by retaining the place identity of the community by preserving the few shop houses. Followed by the Adaptive Reuse Decision-Making Model, which is a model purposely invented to provide a room in concluding a debate on decision-making on whether to reuse or demolish a built asset. The model bridges the gap between owners, project stakeholders and policymakers arriving at a point of reference. The proposed model identifies key adaptive reuse issues needed to be addressed and reviewed by the owners, project stakeholders, and policymakers. The key issues include 3 factors, Capital investment (owners), asset condition (project stakeholders) and Regulations (policymakers). Once these issues are addressed in reference to the built heritage asset through the model, the verdict on whether to demolish or reuse the built asset will practically be determined, then implementation takes place thereafter. Then AdapSTAR model is a design evaluation tool that upholds to make purposeful design decision during design conceptualization to assess the adaptive reuse potentials of future buildings. The determining factors the model is relying on the 7 factors of obsolescence which are political, social, economic, legal, environmental, physical and technological. Meanwhile, to make the model more effective and reliable, the tool is validated by ARP model to support and function as a weighted checklist of design strategies that leads to future successful adaptive reuse.
Finally the Life Cycle Assessment (L.C.A) among the deduced tool forecast the benefit and environmental impact of a building project. Especially, if a building is in a state of a decision on whether to demolish or reuse by repurposing. In this review paper, the tool uses/employs EcoCalculator, a software that can further assist in understanding the potential benefits and environmental impacts of a repurposing project with the goal of informing future building stock management. The tool works by thoroughly assessing both every building component and spaces to evaluate the resulting impact. The impact result is in percentage (%).Example, When the LCA was employed and intervened, about 33% of global warming and 34% fuel consumption impacts respectively were avoided by not demolishing a Library tower in Canada rather was repurposed and reused.
Stage 3: Implementation
On the whole, having identified and resolved the prime reuse decision-making by proper evaluation, next is the implementation of the final stage. This is the stage of implementing the prime reuse decision-making of the built heritage assets during the conceptualization into practice by conservation through adaptation and enhancing the sustainability and quality of the built heritage assets improving the quality of life as seen again in the Figure 1 and 12. Hence, each of the different tool and model that has been proposed/adopted and implemented in an empirical study plays a significant role and benefit in enhancing the reuse selection problem of heritage buildings. Although, each and every of the tool has its advantages and limitations. Therefore, the limitation of one model will bridge a gap when combined with another model to achieve an optimum and qualitative decision-making and ultimate reuse selection.
For instance, in the center of La Habana, capital of Cuba for practical cultural protection of an urban zone. The urban zone was embedded with thousands of disrepair and abandoned buildings needing emergency of urban regeneration and redevelopment. As a result, when MCDM was employed, 3593 antiquated buildings were identified, where 1033 buildings need emergency action, 169 buildings awaiting for demolition, and finally 597 buildings are in need of repair.
Hence, since there are limitations for each models, adopting multiple models will yield to an optimum decision as seen in Figure 13 . Firstly, for the 1033 buildings in need for emergency, can be treated with ANP, MAVT, ARP models. Hence, the ANP model will easily recover and resolve the best reuse selection choice for each building to suit new condition. Then, the MAVT model will aid the government project in determine the buildings to be treated with immediate actions based on budget. As the MAVT tool will expose all the building in ranking order base on priority to ease the intervention. Then finally, the ARP model will furthermore predict the useful life span of the building ranked by the MAVT to ascertain the physical life and know the potentials of each ranked or identified building. Consequently, the model will now determine whether to reuse the built asset either for a long term or short term. Secondly, for the 169 identified building awaiting for demolition, the LCA model can be employed to forecast the benefit and environmental impact of the building on whether the building deserves to be demolished or not. Lastly, the 597 building that are in need of repair can be referred to the TOBUS software, which will systematically diagnosis the building and aids in decision-making for the retrofitting intervention. 
